The absorption of inorganic ions by tissues of higher plants has been shown to be negatively correlated with the internal (vacuolar + cytoplasmic) concentrations of these ions. Thus, plasmalemma influx of K+ into barley roots is negatively correlated with internal K+ concentration (5); in carrot tissue, Cl-influx is negatively correlated with the log of Cl-+ N03-concentration (2); and in cultured tobacco cells, SO.'2-transport is negatively correlated with internal SO2-concentration (13). As a consequence of such observations, and by analogy with what is known of the regulation of biosynthetic pathways, it has been suggested that ion absorption may be sensitive to negative feedback inhibition by the absorbed ion (5, 8, 9) . It has been proposed that this type of control might be mediated via repression of carrier synthesis or by a form of allosteric inhibition of influx in which the absorbed ion serves as the allosteric effector (5). While conceptually attractive, and in line with current dogma, there exists to date little direct evidence for any of the above models of regulation. The experiments described below were designed to examine the hypotheses of regulation of influx by repression of carrier synthesis or by direct allosteric inhibition. The fact that the Michaelis constant (Km), which has frequently been employed as a measure of the affinity of uptake systems for their substrates, is not constant for K+ influx by barley roots, but rather, increases (indicating reduced affinity) as the K+ (5). In order to obtain plants of differing K+ status, two different methods were employed. In the initial experiments, plants were grown for 6 days in solutions containing 0.5 mm CaSO, plus various concentrations of KCI. In later experiments, plants were grown in 0.5 mm CaSO4 solutions for 6 days and transferred at the beginning of an experiment to 50 mm KCI plus 0.5 mM CaSO4. By sampling root tissue at various intervals after immersion in KCI solutions, roots of differing K+ status were obtained.
The absorption of inorganic ions by tissues of higher plants has been shown to be negatively correlated with the internal (vacuolar + cytoplasmic) concentrations of these ions. Thus, plasmalemma influx of K+ into barley roots is negatively correlated with internal K+ concentration (5); in carrot tissue, Cl-influx is negatively correlated with the log of Cl-+ N03-concentration (2) ; and in cultured tobacco cells, SO.'2-transport is negatively correlated with internal SO2-concentration (13) . As a consequence of such observations, and by analogy with what is known of the regulation of biosynthetic pathways, it has been suggested that ion absorption may be sensitive to negative feedback inhibition by the absorbed ion (5, 8, 9) . It has been proposed that this type of control might be mediated via repression of carrier synthesis or by a form of allosteric inhibition of influx in which the absorbed ion serves as the allosteric effector (5) . While conceptually attractive, and in line with current dogma, there exists to date little direct evidence for any of the above models of regulation. The experiments described below were designed to examine the hypotheses of regulation of influx by repression of carrier synthesis or by direct allosteric inhibition. The fact that the Michaelis constant (Km), which has frequently been employed as a measure of the affinity of uptake systems for their substrates, is not Ion influx over the concentration range up to 1 mm (system I) is very different in character from influx in the high concentration range 1 to 50 mm (system II) (3, 4) for example system I "carriers," in low K+ roots, demonstrate a high affinity for K+ (Km approximately 0.02 mm) and an indifference to the presence of Na+ and the anion accompanying K+. By contrast, uptake in the high concentration range is characterized by a low affinity for K+ and extreme sensitivity to the presence of Na+ and the nature of the associated anion.
Considering the observed low affinity for K+ displayed by the K+-loaded roots in the experiments described above, it was decided to examine their sensitivity to Na+ and to replacement of Cl-as the accompanying anion, by S04 . If high potassium levels resulted in selective inhibition of system I activity, then influx isotherms might reflect the operation of a low affinity "system II" mode of ion uptake. When K+ influx to 10 mm KCIgrown roots was measured in the presence of 0.5 mm Na+, or from KCI compared with K2SO4 solutions (Fig. 3 ) ranging in concentration from 0.01 to 0.32 mm, there was no inhibitory effect of Na+ or S042-. These observations confirm recent studies by Johansen (7) showing that the absorption of K+ by KCIpretreated roots from 0.5 mm KCI or K2SO4 solutions does not differ significantly. Thus, it would appear fairly certain that the low affinity for K+ exhibited by KCl-grown roots is, in fact, due to the operation of system I carriers. These observations and arguments do not altogether invalidate the second alternative and this question will be reconsidered below.
In order to evaluate the third alternative, it was decided to examine the influence of fairly rapid changes of [Ki+] upon Km values, as described under "Materials and Methods," the rationale for this approach being that changes in the affinity of the carrier system resulting from genomic transcriptional events would be relatively slow, whereas direct allosteric effects should be effective without delay. Unfortunately, the worker on transport systems is limited by his inability to change the environment of the postulated allosteric system instantaneously. Neverthe- Figure 4 shows influx isotherms from such an experiment, in which by 3 hr, influx rates had declined significantly. Figure 5 displays the same data in the form of Lineweaver-Burk plots. Km values were calculated to 0.036 mm (time 0 hr, 0), 0.054 mm (3-hr pretreatment in KCl, 0), 0.066 mm (6-hr pretreatment, *), and 0.133 mm (12-hr pretreatment, A), respectively. It is extremely difficult to evaluate how long genomic transcriptional events involved in carrier synthesis might be involved. Observations on the influence of inhibitors of protein synthesis upon ion accumulation by barley roots (11) suggest that carriers for K+ are relatively long lived. It might be argued that changes of affinity induced within 3 hr are unlikely to be the result of gene-mediated activity. Furthermore, it has recently been shown (6) that the reduction of plasmalemma influx associated with rapid loading of barley roots with KCI can occur in the absence of DNA, RNA, and protein synthesis. When the data for influx (Fig. 4) were replotted against [Ki+], it became apparent (Fig. 6) acteristic for enzymes subject to allosteric control (1) . Because of the limited number of observations obtained in this experiment, and out of concern for the possibility of artifact created by the use of excised roots over long pretreatment periods, this experiment was repeated employing intact tissue. CaSO4-grown plants were transferred intact at the beginning of the KCI pretreatment period and sampled at intervals of 2 hr. Figure 7 shows the results of this experiment and confirms the clear sigmoidal relationship between influx and [Ki+] . Figure 8 shows the Km values obtained from Figure 5 plotted against [Ki+] . Km values were highly correlated with [Ki+] (correlation coefficient 0.93) and exhibited an exponential relationship. This observation reiterates the apparent cooperativity of internal K+ in reducing affinity for influx, an important diagnostic feature of allosteric systems.
Influx isotherms for K+ into barley roots have been shown to take the form of rectangular hyperbolas at K+ concentrations up to 1 mM (3). These isotherms have been interpreted in terms of Michaelis Menten enzyme kinetics:
in which v represents influx, S represents the external concentration of K+, and Vmax and Km have their usual meanings. Sig- Figure 10 .
It is perhaps dangerous to extrapolate from the kinetics of simple enzyme reactions to the kinetics of whole root K+ absorption. However, bearing in mind these hazards, the following arguments may be advanced in favor of the above model:
A. The vast majority of regulatory enzymes, including hemoglobin, which have been studied appear to consist of four subunits (10 
